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y:a'xbyx:Dz'H y=as+xl.x=D

a b R a b R

K IKE R Fagus engleriana

Bs 1.25X10°% 1.05 0.9878 2.46X10°' 2.08 0.9908
Bbr 9.33X107% 1.23 0.9735 7.36X10 % 2.84 0.9913
Bl  2.94X10°* 1.20 0.9413 5.46X10°* 3.20 0.9989
Br 3.22X107° 1.13 0.9959 8.28X10 % 2.22 0.9977

BUWHAR Quercus aliena var-  acuteserrata

Bs 8.88X107° 1.08 0.9910 2.90X10°% 2.74 0.996 1
Bbr 1.84X10°% 0.90 0.9550 3.60X10°% 2.35 0.9813
Bl 3.78X107% 0.94 0.9421 8.77X10°° 2.44 0.9756
Br 6.41X10°% 0.99 0.9763 1.87X10 % 2.52 0.9950

Y% 4= i Deciduous companion trees

Bs 6.50X10°2 0.84 0.9933 8.20X10°% 2.38 0.9813
Bbr 1.59 0.38 0.914 3 2.14 1.03 0.908 5
Bl  2.18X10°!' 0.34 0.8973 2.77x10°!' 0.93 0.902 3
Br 2.91X10°!' 0.55 0.9167 3.95x10° ' 1.51 0.9119

AR Evergreen companion trees

Bs 1.35X10°% 1.67 0.9981 7.07X10°°% 3.32 0.9119

Bbr 7.96X1071 0.39 0.8363 7.62x107! 1.15 0.8371

Bl  3.19X107' 0.38 0.8315 3.14X107' 1.12 0.8245
1

Br 3.25X10°' 0.51 0.9150 2.63X10 ! .06 0.9435

&M /NFER Small deciduous trees

Bs 4.34X107% 0.91 0.9754 2.03X10°% 1.95 0.9686
Bbr 9.02X10°* 1.31 0.9512 4.16X10°% 3.24 0.9932
Bl 7.90X10°* 1.05 0.9143 8.47X10°* 3.23 0.987 3
Br 7.81X107% 1.05 0.9043 8.47X10°* 3.23 0.9823

H &R /NFFR Small evergreen trees
Bs 1.90X10°! 0.663 0.9683 2.21X10° ! 40 0.959 2

1.
Bbr 1.23X107! 1.023 0.9436 1.01X10°' 1.21 0.9650
Bl 7.28X10°% 0.548 0.9753 1.23X10°% 2.12 0.994 0
Br 5.57X107% 0.622 0.9462 9.72Xx10°% 1.57 0.9950

DBH. §42 Diameter at breast height ; H, B Height ; Bs w18
 Biomass of stem; Bbr. B T 44 & Biomass of branches:B1, IH-4=
M) Biomass of leaves;Br, AR 44 F Biomass of root; R, FI2E & %L

2.2.2 JERZE FEAREKZEEY
TEWIAREH R B 2 X2 m” BRI % 5 A B4
FERRAS XA EAR RN B A, HeFhde st - A
N RIFRE BOREIN & K & BB R A AR A
ARPEEARZE A BRI SR (3), T EFE T
RKEAY =
Bsh = 0.016 +0.181 Co, n = 10,
R =0.9833, p = 0.002 (3)
Bsh JHEARZ MR, AT ohm , Co K35
63



R RS R (H AR AR

2007 4

JE HUE O~ 100. A ZEY EYRMEERRZ
AR AN B RARSEHE T i e &

R U J2 (R 202 2 B AR - I
FEHR RAE ) LY -

3 GRES

3.1 HEEEYE

FAZH DORAL KT MR AN B RS % 0
DXITATARRI R R BRI AL, 52 N J9E Bh T 40 A XS
BN BRI AT B R 0 KT IR — A i AR A 100
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9 2887048 30T ohm (3% 2) - BEUTHHRA ph -4k

WASTE, =928k, 7E 134.85~301.20 T »
hm - 20 4EA Ay 134.85T ohm 1M 60 4E 2547
BAE 300T shm “ZEA5 (3K 2)-
3.2 RREEHE

KOIKF KIMTEAZ Y A 243.92~349.15
Tehm 2 Jf], 44 282.30£46.80 T ohm ~, G5 AR
PRI A=y B AE 132.00~289.03 T ohm ~ 22 [H].
44 226.00£76.40 T ohm ~ (32 2). TR AR ZEH. B
Tl F s R KU IK T AR AR AR T 5 TR AR 2 A
PrEny 5460 1. 8400, Bk MHRAR B B 5 TR R
JZHE R 51.046.4804. it BT (& 1 LU A1) 5 /)0
et KT RIBRANEE Vi AR 31 A 4.37+0.390 70
6.1441.56% (3 2).

"2 ROKFRHRAHEHERFAEZRENHENEZENE

A R A R TR RREE
el YR YR .
Tehm % Tehm % Tehm % T hm % rdm Tehm %
K> IKERIM Fagus engleriana forest
SEHE 163.70 54.66 60.90 19.80 12.40 4.37 64.95 21.17 282.30 288.70 97.80
IS 22.60 1.84 8.04 1.25 2.64 0.369 19.56 3.35 46.80 48.30 0.78
HEMARAR Quercus aliena var - acuteserrata forest
S {E 121.8 51.04 60.51 25.83 14.50 6.14 40.97 17.00 226.00 231.60 97.38
PRiEZE 38.1 6.48 15.50 6.16 4.59 1.6 16.96 4.11 76.40 78.10 1.36
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F/NF G 1T S FEY 30 SRR 9 704 9 705
9706 19 705A FhEEETEAE A Bl 94.66%
96.37% 81.56 % F1 58.67%. [A] REAE 45 15 H AR Ak
(& 2), ¥ 9702 9703 B Pt ARAR 3 T A= B A=
WIEEHY 75.6526 F1 67.49%0, s $5 5 B B A5 A=)
BN KENFF AT S FEY) 731 & b 9701
9702 9703 9707 1 97058 FE% s A= MY 83.14%
95.26% 86.3% 81.63%F1 68.13%.
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3.4 EBAR EXERBFEYMENE

BRI T KR AL G AR IEAR 2 | T4
B EAEY P RARMRER, (B AR LAY E
LA/ T 520 Kt K 75 RIMRIEA 2 | BEAC 2 K
FREAS R4 23 ) 5 BE VR R R 1.78 10,6700
0.16=£0.16 %1 0.26+0.15% ; £ i Bl MR BEA 2 |
AR JZ A o 0 o R B AR B 2,03
1.10% .0.0840.05% 1 0.33+0.24% (% 3).
3.5 EEEM EERar At NER S EERHED

X —Fh A A FE D 2 [E] AR AR K, KoK
TR — et 3B oy  BEVE MR B 78.52
3.3300, B MRBR AR — it L3R 4% 5 BEvE AR B
2] 82.574+3.99%. #r AR 7 B (root ; shoot ratio s R/
S) sk MIK-L K7 KIAK Sy 0.27£0.05, T4
AR 0.210.06. (3% 3)

®3 BEMAEYE R EERS Rt T AR EYSED

sl HERB Y& AR EY & A 2 A=) i EAEYE (L) YR (2) e b
o< 2 2
T ohm % T ohm % T ehm % T ehm % Tehm % @l
P 0 S=AEIEN Fagus engleriana forest
“F-#J) Mean 5.25 1.78 0.41 0.16 0.75 0.26 226.5 78.85 62.19 21.48 0.27
bR s d- 2.62 0.67 0.39 0.16 0.34 0.15 37.2 3.33 15.09 3.33 0.05
B MR Quercus aliena var- acuteserrata forest
*F-4 Mean 4.53 2.03 0.18 0.08 0.88 0.33 189.12 82.57 41.91 17.43 0.21
PRUEZE s.d- 2.68 1.10 0.125 0.05 0.81 0.24 59.53 3.99 18.95 3.99 0.06
. > —2 s . =
PRI ], 4% 80.66 T han T8 A PR B
A Y

YRS R E LD TR R &,
VB R T 55 —E A 7= 5 A B[R] AR R AR S B ]
WKL BN R TR 55— 0 LR AN
B NGR4T AE L AR E 122 AR A RRIN K 7 X
(Fagus- sybatica) Bk A4 8 31LT ohm 5 Bt 90
~ 100 4FAE A R K 75 XM A= Ry 2627~382 T
hm s H A 150 4EAEH) Fagus crenata MR A1 N
336 T ehm - A4S K A0 /KR XI K 28848.30 T
hm AR B TE Y R K KR A A K
Xl ( Fagus crenata) KAEYI B Z (R 4).

TR E ) L& AR AP R R MR 4R
Hi X, 40~60 47 5 B Ui MoK A= 1) B ds K T 5 iy
BRAR L ZRARAR AR B BRAR - e A 28 1 [X 40 £E 1y
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SRR AR 196 T ohm 2, X 3 B S
Tty b X P& - BRAR B B ) AR B
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V% - RO B AT B 32820 200 Drebn 122
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B AR S A A A 15~95 T ohm - {EAR X
AW E R TG - % - RE AR S i AR A )
AR (L8 B AT H: 2 B JE s PR 28
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OB U AR AR A ) B AR R -
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102~ 130 a S RAK KT X 89 A= 9 & 78 251.31~
358.63T shm 2 [a]. 44k 288.70+48.30T shm ~»
20~60 a B A MRSV A2 B A 134.85~301.20
Tehm ~»FH% 231.60E78.10T ohm ~» BIRAK LK
T IARAIEE DT AR AR HE AR 22 | BAS 22 B J A i ) o
AR EE H BT AR & 9570 4
PR I AR e R A Hp T B o 7E R (A
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"4 AEMRKE RIS ERIXEE

YR TR SAEYE

PR P et

A (T hm ! ) (T hm : ) (T +hm : ) age Frorest type3 SRR
7K XK Beech forest Czechoslovokia 161 76 237 60 Fageto~Quercetum Biskupsky3
Japan 292 44 336 150 Fagus crenata Shidei®
Germany 275 36 311 122 Fagus sybaica  Ellenberg’
Sweden 226—315  36—44  262—359  900—100 Fagus sybatica Lindgren & Nihlgard3
Sweden 308—324 52—58 360—382  60—87.5 Fagus sylatica Nihlgard3
Danmark 221 44 265 87.5 Fagus sybatica Thamdrup”
Shennongjia 195—277 49—81 251—359  102—130 Fagus engleriana A4 R Current study
BREAK Oak forest Belgium 121 35 156 80 Mixed oak Duvigneaud & Galoux”
United States 266 66 332 130 oak Loucks & Lawson
Poland 243 49 292 100 Oak~hornbean Medwecka-Kornas & Banknlo’ciolmyk3
Netherland 273 41 314 140 oak Van der Drift®
b E R 97 36 133 50 Quercus mongolica ~ T-{& 25,1998
HY T N L 155 40 196 40 Quercus mongolica i KA %%, 1982
BT T8 34 33 R AT, 1990
JERERWL 117 17 134 50 Quercus liaotongensis ¥ JEWEAE, 1997
WL e 2 120—246  14—56  135—301  20—60 Quercus dlienavar: 5 piwm ooy study

acuteserrala

1 ¥ BE Ve T SCHP A M A5 As reported by the source authors -
2 4 B8 JF ST A A 2478 Types as reported by the source authors -
3 5| Deangelis et al-» 1981 Cited in Deangelis et al-»1981.

- FEARC KT RIARAE B R E /N 2 51 i S
FRR 53 3] i FF AR B A B 58.6700~96.37 V0K
S5 FIREBUAMHRARRT S FRAE Y 23] o E Vs A2 ) &
fy 68.13%0~-95.2600. SRR 5 Fr A2 A R Y
He 1] 25 A B K ok 7K B A Bl 72,8500 ~
18.70%0, 4 143 M B Ak T — 5 SR A 9 W5 0.8 ~
9.98%%. i KA LA e MR AR AL S o Ay (-

RYERLES) IR ARZ AR R 44,0000 RO K
Kbk A= 4 AR 5 BE S 0.27 32005, 48 15 W AR bk Sy
0.21220.06. Fhf 2 XK 0 /K 75 KIAR B A= 4 8 AE
JSARY RGN K T XIbR S A 7K XA A= 4 s
Z P TR A AR AP A ) B o T e [ i iy v I
i AR A B

2 £ ¥ &

[1] BrownS. Lugo A E- The storage and production of organic matter in tropical forests and their role in the global carbon cycle[J]-
Biotropica, 1982, 14 ,161—187.

[2] Caims M A, Brown S, Helmer E H. et al- Root biomass allocation in the world s upland forests [J]- Oecologia> 1997, 11,1—
11.

[ 3] BrownS, Iverson L R, Prasda A, et al- Geographical distributions of carbon in biomass and soils of tropical Asian forests [J]-
Geocarto Int, 1993,8.45—59.

(4] XUTESE GRAER, T L% A AR o B BRbR A= 7 0 i 5 Mol B2 58 [J]-1993,6(6) 633 —641.

[5] DeAngelis D L. Gardner R H. Shugart H H- Productivity of forest ecosystems studied during the IBP :the woodlands data set
[M]- Reichle D(ed)- Dynamic properties of forest ecosystems- Cambridge University - Press:Cambridge, 1981, 567 —672.

[6] SREEH(EG) - PERS [M]- 6. Rl e, 1980

[ 7] Numata M. The flora and vegetation of Japan [M]-Tokyo :kodansha,1974,294.

[ 8] Ellenberg H- Vegetation ecology of central Europe [M]-Cambridge University Press. English translation by G K Strutt, 1938.

[9] CaoKF. Fagus dominance in Chinese mountain forests: Natural regeneration of Fagus lucida and Fagus hayatae var-
pashannica- Ph D Thesis[D]-The Netherlands : Wageningen Agricultural University 1995.

[10] peters R- Beech Forests{M]-London : Kluwer Academic Pulishers, 1997.

(1] BT, JH 0. IR VL A RARK MBS [J]- ZRAEbRoll K724, 1984, 12(4) . 1—12.

[12]  GdgEL R TH K, 5 IR KA AEFE AR IR OMEER A FE 00 ] - ALkl A2z 2244, 1990(S3)

[B] E/EZ HI7¥ BRI F FRNGEHBEMAEYRBIF[I]- 57 4E, 1998, 17(1) .9~ 15.

66



%2 1) T A AR SR O 7K T AR 147 AR AR AR P B BT 5T

[14]  BEME. FLER T R R L X 3% iR M AR TE R 2 E 7 T R B B AT [ M1/ R R 2 (%) . WA 2Rk
ARG SIREAAF T - AR B R - 1997,265—271.

[15] S PRRZ . PRIE B - A2 BOARARAY A (D] A A 5 S AR AT, 1984, 8(4) . 313—319.

[16]  rrERREBE DU BT - AR ZAE P [M] - 5D 1L IR H Rt 1980,

[17] RiRA:, ThAesh, sk abph - SR P M AR At XA ) X 2R FIABL R[] - AL 23 2624, 1979, 17(3) . 41—59.

[18] Ohkubo T: Hamaya T- Structure of primary Japanese beech(Fagus japonica Ma xim - ) forests in the Chichibu Mountains central
Japan, with special reference to regeneration processes[J]- Ecol Res,1988,3,101—116.

[19] Ohkubo T- Structure and dynamics of Japanese beech (Fagus japonica Maxim- ) stools and sprouts in the regeneration of the
natural forests[J]- Vegetatio, 1992, 101,65—80.

[20] Tang C O. Ohsawa M- Zonal transition of evergreen. deciduous: and coniferous forests along the altitudinal gradient on a humid
subtropical mountain, Mt- Emei. Sichuan[J]. China- Plant Ecology,1997,133,63—78.

[21] Klepper B- Root-shoot relationships[M]- Waisel Y, Eshel A, Kafkafi. U- (eds) Plant roots :the hidden half- New york : Marcel
Dekker, 1991, 265—286.

Biomass Research of Faqus Engleriana and Quercus aliena var-
acuteserrata forest in Shennongjia Foest District

Wang Xiangyul Hu Dongl He Jinsheng2

(1~College of Life Science; Capital Normal University , Beijing 100037
Z‘College of Environmental Sciences. Peking University, Beijing 100871)

Abstract

A beech ( Fagus engleriana) forest and an oak ( Quercus aliena var- acuteserrata) forest both are major vegetation
tyeps and widely distributed in Shennongjia Forest District- This research deals with the biomass in two forests- The
results are as following

The biomass of a mature beech forest with age of 102130 a in Shennongjia Forest District ranges from 251.30 to
358.63T shm ~ with average as 288.70+48.30T «hm ~; while a 20—60a old oak forest ranges from 134.85 to 301.20
T +hm * with average as 231. 60-£78.10T hm °. Although species composition of shrub layer, herb layer and liana was
rich in above two forests: 950 of total biomass allocated to the tree layer, of which as small number of dominant species
make up a large proportion- In the biomass-species sequence, first five species can account for 58.67% in oak forest-
The biomass ratio of evergreen species in tree layer varied in different communities ranges from 2.85% 1o 18.70% in
beech forest the evergreen species(mainly individual of Rhododendron hypoglaucum ) account for 44.04% of tree layer
biomass- The root/shoot ratio in beech forest and oak forest is 0.272£0.05 and 0.21=0.06, respectively - The biomass
of beech forest is higher than mature beech forest of Furope beech forests; but lower than of Japan ones- Biomass of oak
forest is much higher than that of other deciduous oak forest in temperate areas-

Key words :Shennongjia: Fagus engleriana, Quercus aliena var- auteserratas biomass -
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